Comment on "Isoelectronic Ru substitution at Fe-site in Sm(Fei_ x Ru :r )AsOo.85Fo.i5 
compound and its effects on structural, superconducting and normal state properties" 

(arXiv: 1004. 1978) 
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Based on the five-orbital model, we derive the reduced impurity scattering rate g — z"//2nT c o in 
Sm(Fei_ a! Ru a; )AsOo.85Fo.i5 from the residual resistivity. At x = 0, the transition temperature is 
Tco = 50 K. For 0.05 < x < 0.36 (0.84 > T c /T c0 > 0.3) the obtained value of g ranges from 1.5 to 
2.9, which suggests that the s±-wave state cannot survive. We point out that the magnetoresistance 
frequently gives an underestimated value of g in correlated electron systems. 



In Ref. [1], it was shown that the transition tempera- 
ture in polycrystal Sm(Fe 1 _ x Ru a; )AsOo.85Fo.i5 at x = 0, 
T c o = 50 K, decreases to T c = 15 K at x — 0.36, and 
T c — K at x = 0.75. The observed weak ^-dependence 
of T c is consistent with previous reports [2, 3]. The au- 
thors discussed the reduced scattering rate g = zj/2nT c0 
where 7 is the electron scattering rate and z — m/m* is 
the renormalization factor. Theoretically, the sign rever- 
sal s-wave (s±-wave) state vanishes for g > g^ — 0.23 
[4]; g & c <C 1 due to large interband impurity scatter- 
ing, since all bands are composed of the same <i-orbitals. 
Thus, it is essential to derive g from experiments. 

Here, we derive a reliable value of g from the the 
residual resistivity po, since we can calculate po with 
enough accuracy due to the fact that the realistic five- 
orbital model is available [5] . In the linear-response the- 
ory, a xx = j^J2if F Si dSk 2T M> where i represents 
the Fermi surfaces, v\. = Vfc-E^., and c is the inter-layer 
spacing. Using the five-orbital model, we obtain the re- 
lation p[/xf2cm] = 0.247[K] in 1111 systems (c = 0.8nm) 
for the filling n = 5.8 — 6.1. Then, g is given as 
g = 0.66z • po[/if2cm]/T c o[K]. In the derivation, correct 
physical quantities, such as carrier density and Fermi ve- 
locity, are maintained automatically. In the single crystal 
NdFeAsOo. 7 F .3 with T c0 = 46.4 K, T c decreases to T c0 /2 
by a-particle irradiation when po ~ 480 //ilcm. Thus, T c 
is halved when g = 3.4 = 15g^ for z = 1/2. 

Next, we discuss Sm(Fei_ x Ru x )AsOo.85Fo.i5. Accord- 
ing to Fig. 15 of Ref. [1], pP° ly - 900 pQcm at x = 0.05 
(T c = 42K), which corresponds to Pg lnsc ~ 220 p£lcm. 
in the single crystal, if we apply the empirical relation 
pP oiy/ pS ingic _ 4 [2]. Since the corresponding g is 1.5 for 
Z = 1/2, s±-wave state cannot survive against 5% Ru im- 
purities, unless pP ol y/p sln s lc > 26. These results are con- 
sistent with the previous report for Ndllll [2]. We also 
obtain g - 2.9 at x = 0.36 (T c = 15 K) where pg oly ~ 
1750 /uOcm. However, the reduced scattering rates de- 
rived from the magnetoresistance Ap/po = (mmr^) 2 and 
Hall angle (T xy /cr xx = puB at x = 0.36 in Ref. [1] are 
ffMR ~ 0.5 and ga ~ 7.5 at 57K, respectively [6]. For 
0.05 < x < 0.33, 3mr = 0.9 - 1.5 and ,g H = 1.1 - 7.5 



according to Fig. 12 of Ref. [1]. Thus, both <? MR and gn 
exceed g*^ for x > 0.05. 

It should be noticed that Ph,mr can prominently de- 
viate from the true mobility in correlated metals. For 
example, the ratio r = pmr/^h is not unity in gen- 
eral. The inset of Fig. 3(b) in Ref. [7] shows that 
the relation Ap/po/(a xy /a xx ) 2 = r 2 sw 9 holds in sin- 
gle crystal BaFe2(As,P)2, suggesting that r w 3. In 
high-Tc cuprates, r 2 ~ 3 in Y- and Bi-based compounds, 
whereas r 2 sa 14 in Lai_ a; Sr a ;Cu04 at X = 0.17 [8], and 
r 2 ~ 100 at x > 0.23 [9]. Thus, the material dependence 
of r = pmr/mh is very large even in systems with single 
Fermi surface [11]. [For example, r becomes large when 
mean-free-path is anisotropic [10].] Moreover, p:h,mr can 
deviate from the true mobility below ~ 200 K due to 
the current vertex correction (CVC) in the presence of 
strong spin (or orbital) fluctuations [11]. In fact, Ref. [7] 
revealed the significant role of the CVC in BaFe2(As,P)2- 

To summarize, we derived the expression g — 0.66z • 
PQ lnge [pJlcm]/T c o[K], which is reliable since P0/7 essen- 
tially depends only on the averaged kp and t>F for each 
Fermi surface, whereas insensitive to the correlation ef- 
fects. For the s±-wave state, the critical residual resistiv- 
ity for g a ± = 0.23 is only 35 pflcm if z - 1/2. This fact 
supports the s+^-wave state predicted by the orbital- 
fluctuation theory [12]. Slow decrease in T c (— AT C ~ 2K 
per 1% impurities) might originate from the localization 
effect or reduction of orbital fluctuations by impurities. 
In contrast to po, Hall angle and Ap/po are not simply 
scaled by 7 since they are sensitive to other factors, like 
the Fermi velocity anisotropy and the CVC. Therefore, 
we have to take care in deriving g from them. 
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